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Abstract

A previous study of impaired water bodies in Fort Worth,
Texas, by the U.S. Geological Survey, reported elevated but
variable concentrations of particle-associated contaminants
(PACs) comprising chlorinated hydrocarbons, polycyclic aro-
matic hydrocarbons, and trace elements in suspended and bed
sediment of lakes and streams affected by urban land use. The
U.S. Geological Survey, in cooperation with the City of Fort
Worth, collected additional samples during October 2004 to
investigate sources of PACs in the watersheds of two impaired
lakes: Lake Como and Fosdic Lake. Source materials and
aquatic sediment were sampled and analyzed for PACs. Source
materials sampled consisted of street dust and soil from areas
with residential and commercial land use and parking lot dust
from sealed and unsealed parking lots. Aquatic sediment sam-
pled consisted of bottom-sediment cores from the two lakes and
suspended and streambed sediment from the influent stream of
each lake. Samples were analyzed for chlorinated hydrocarbons
(organochlorine pesticides and polychlorinated biphenyls),
polycyclic aromatic hydrocarbons, major and trace elements,
organic carbon, grain size, and radionuclides.

Introduction

Particle-associated contaminants (PACs) are an important
component of urban nonpoint-source pollution to aquatic
systems. PACs, which include chlorinated hydrocarbons, poly-
cyclic aromatic hydrocarbons (PAHS), and trace elements, pose
a threat to aquatic biota and humans because many are persis-

1u.s. Geological Survey.
2 University of Illinois Urbana-Champaign.

tent, bioaccumulative, or toxic (U.S. Environmental Protection
Agency, 1997). Occurrence of PACs has resulted in the impair-
ment of thousands of streams, lakes, and reservoirs. PACs were
responsible for fish-consumption advisories for 35 percent of
total lake acreage and 24 percent of total river mileage in the
United States in 2004 (U.S. Environmental Protection Agency,
2005), and PACs comprise more than 20 percent of total maxi-
mum daily loads (TMDLs) nationwide (U.S. Environmental
Protection Agency, 2006). Lakes and streams in Fort Worth,
Tex., are among these impaired water bodies: Lake Como, Echo
Lake, Fosdic Lake, and segments of the West Fork Trinity River
and Clear Fork Trinity River are under fishing advisories or fish
consumption bans and are included in part of a study of TMDLs
for legacy pollutants (Van Metre and others, 2003). A “legacy
pollutant” is a constituent once widely used for certain applica-
tions but now banned or withdrawn from such use.

The U.S. Geological Survey (USGS) studied the occur-
rence of and trends in PACs in several Fort Worth water bodies
(VVan Metre and others, 2003) and found relatively high concen-
trations of chlorinated hydrocarbons, PAHSs, and trace elements
in the more urban sites. The USGS also found that legacy pol-
lutants and PAHs were not uniformly preserved in bottom sed-
iment in the lakes as they were in suspended sediment in
streams (Van Metre and Mahler, 2004).

Higher concentrations of some organic pollutants in
streams relative to the downstream reservoirs raises several
questions, including: Are some contaminant concentrations in
street dust and soil much higher than indicated by measure-
ments in aquatic sediment? One potential PAH contaminant
source of particular interest is parking lot sealcoat, the black,
shiny substance sprayed or painted on the surfaces of parking
lots and driveways to protect the underlying asphalt and to
enhance appearance. A recent study of PAH sources to urban
water bodies (Mahler and others, 2005), found that sealcoats
have extremely high concentrations of PAHSs and that sealcoats
could account for the majority of PAHSs in the streams studied.
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Those streams included the inflows to Lake Como and Fosdic
Lake in Fort Worth.

This report, prepared by the USGS in cooperation with the
City of Fort Worth and in collaboration with the University of
[llinois, documents measured concentrations of PACs in vari-
ous source materials and aquatic sediment in the Lake Como
and Fosdic Lake watersheds (figs. 1 and 2). Source materials
consisted of street dust, parking lot dust, and soil. Aquatic sed-
iment consisted of bottom-sediment cores from the two lakes
and suspended and streambed sediment from the influent
stream to each lake.

Approach
Study Design and Sampling

Samples of source materials and aquatic sediment from the
watersheds of Lake Como and Fosdic Lake were collected and
analyzed for PACs. Samples of residential street dust, parking
lot dust from sealed and unsealed commercial parking lots,
commercial soil, residential soil, lake-bottom sediment (core),
and suspended and streambed sediment were collected from
each watershed. Sampling of street and parking lot dust, soil,
and lake-bottom sediment was done during October 20-21,
2004. The street and parking lot dust and soil samples were
composed of material expected to wash off (street and parking
lot dust) or deemed most likely to erode (soil) in the next rain
storm. Sampling of suspended sediment was done during a
storm on October 22, 2004. Sampling of streambed sediment
was completed after the stormflow receded on October 25,
2004.

Street and parking lot dust samples were collected by
sweeping with clean, nylon push brooms and dust pans. Parking
lot samples were a composite sample from three commercial
parking lots of each surface type, sealed or unsealed. Residen-
tial asphalt street dust samples were a composite of sweepings
from three blocks of residential roadway in each watershed
(figs. 1 and 2). These samples were sieved using a 1-millimeter
sieve, homogenized, and split for chemical analyses. Samples
for analyses of organic compounds were stored chilled pending
analysis.

Each soil sample was a composite of material scraped from
an exposed area of soil (scraped to about 1-centimeter deep or
less) within a few meters of the street. About 40 locations dis-
tributed randomly over a several-block commercial or residen-
tial area were sampled to form each composite sample (figs. 1
and 2). About 4 liters of material were collected, air-dried under
ahood, broken up, and passed through a 1-millimeter sieve. The
material that passed the sieve was homogenized and split for
chemical analyses.

Bottom-sediment core samples from the lakes were col-
lected using a 14- by 14-centimeter-square, 50-centimeter-tall
box corer following the sampling methods of VVan Metre and

others (2004). Four cores were collected from a single site in
each lake (figs. 1 and 2), corresponding to the lower lake site in
Lake Como and mid-lake site in Fosdic Lake reported by Van
Metre and others (2003). The cores were sliced at 5-centimeter
intervals by vertical extrusion, and segments from correspond-
ing depth intervals from the four cores were combined to form
six composite samples to a depth of 30 centimeters. Samples
were homogenized, split, and stored chilled.

Suspended sediment samples were obtained during a storm
that caused runoff on October 22, 2004, the day after street and
parking lot dust, soil, and lake-bottom sediment sampling was
completed. Samples were collected by filling three 25-liter
polycarbonate containers with water during storm runoff and
then filtering the samples at the USGS Texas Water Science
Center (WSC) in Fort Worth to isolate the sediment following
the method of Mahler and Van Metre (2003). Samples were
collected at the same site on each influent stream that was
monitored for suspended-sediment chemistry and loads by
Van Metre and others (2003). The 25-liter containers were
filled by submerging them in the center of the small (1- to 2-
meter wide) channel of each stream (figs. 1 and 2). Sediment for
elemental analyses was isolated by filtration using 0.45-
micrometer Teflon filters held in 140-millimeter-diameter
acrylic filter holders. Sediment for organic-compound analyses
was isolated by filtration using 0.45-micrometer Teflon filters
held in 293-millimeter-diameter stainless steel filter holders.
Two organic-compound filters (reused twice each) and eight
elemental-analyses filters were used for the Lake Como inflow
sample. Three organic-compound filters (reused twice each)
and five elemental-analyses filters were used to isolate sedi-
ment from the Fosdic Lake inflow sample. For both lakes, all
75 liters were filtered.

Streambed sediment samples were collected 3 days after
the storm, on October 25, 2004, from pools in the influent
streams to the two lakes near the locations where suspended
sediment samples were collected (figs. 1 and 2). Samples
were collected from areas of the channel where fine-grained
sediment tends to accumulate by scooping the soft, relatively
fine-grained sediment with a 125-milliliter baked glass sam-
pling jar. Numerous scoops were combined in 4-liter baked
glass sampling jars (total of 6.5 liters from Lake Como inflow
channel and 9 liters from Fosdic Lake inflow channel). The wet
material was chilled and sieved using a 1-millimeter mesh sieve
at the USGS Texas WSC in Austin. The material that passed the
sieve was homogenized and split into subsamples for chemical
analyses.

Analytical

Analyses included chlorinated hydrocarbons (organo-
chlorine pesticides and polychlorinated biphenyls [PCBs]),
PAHSs, and major and trace elements. Selected samples were
analyzed for organic carbon, grain size, and radionuclides.
Samples for analysis of organic compounds were chilled and
shipped wet to the USGS National Water Quality Laboratory
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